Commercially viable resolution of ibuprofen.
Ibuprofen belongs to the non-steroidal anti-inflammatory drug (NSAID) family known as profens. Studies demonstrate that (S-ibuprofen is 160 times more potent than (R-ibuprofen in vitro, while the accumulation of (R-ibuprofen can cause serious side effects such as gastrointestinal pain. Candida rugosa lipase was used to enantioselectively esterify racemic ibuprofen with decan-1-ol and butan-1-ol in cyclohexane with an enantiomeric ratio (E) of 130 and 46, respectively, in up to 46% conversion. Separation by bulb-to-bulb distillation of (R)-ibuprofen and unreacted alcohol from the corresponding (S)-alkyl ibuprofen ester was possible for the decyl but not the butyl case. The enantioselective hydrolysis of (S)-alkyl ibuprofen esters with the same biocatalyst in aqueous phosphate buffer was twice as slow for the decyl alcohol versus the butyl example. The combined environmentally friendly enantioselective esterification and hydrolysis of ibuprofen insured the isolation of (S)-ibuprofen with a greater than 99% enantiomeric excess.